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ELECTRO-OPTICAL CABLE FOR USE IN TRANSMISSION OF HIGH VOLTAGE 
AND OPTICAL SIGNALS UNDER EXTREMES OF TEMPERATURE AND 

ALTITUDE 
Statement of Government Interest 

The invention described herein was made under Contract No. N0019-96-C005 
with the Government of the United States of America and may be manufactured and used 
by and for the Government of the United States of America for Governmental purposes 
without the payment of any royalties thereon or therefor. 

Background of the Invention 

1. Field of the Invention 

The present invention relates to towed decoys for use in aviation, and more 
particularly to electro-optical cables for use in such towed decoys. 

2. Brief Description of Prior Developments 

It is known in the art to provide a decoy which is towed on an electro-optical 
cable from a combat aircraft. While such arrangements have generally performed well, 
there is a need to still further improve the temperature, mechanical, electrical and 
environmental durability of such electro-optical cables. 

Summary of Invention 

The present invention is an electro-optical signal cable which has improved the 
temperature, mechanical, electrical, and environmental durability. Volumetric and weight impacts 
are minimized, thus significantly extending applicability beyond current existing design limitations. 
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Improved durability has been achieved by acknowledging the three distinct 
elements of the cable and addressing each separately then merging the elements into a 
single design. The constituent layers are combined in a synergistic manner. The 
electrical conductors make use of adhesive materials in order to fuse the dielectric 
materials to the wire. The resulting wire construction method demonstrates excellent 
dielectric withholding potential, over 5 kV, at temperatures of up to 700 degrees 
Fahrenheit. The fiber optic element has been improved through consideration of the 
optical fiber as a portion of a composite beam, in which the fiber was encased in a 
cushion of PTFE, Polytetrafluorethylene, TEFLON, then a thermo-plastic resin, PEEK, 
Polyetheretherketone, was utilized to provide a tough, hard, outer shell which improved 
both thermal and mechanical durability to levels in excess of 700 degrees Fahrenheit. 
The electrical conductors have layers of dielectric PTFE and aromatic co-polyimides 
such as BPDA-PDA and PMDA-ODA. The conductors are copper with a plating of a 
diffusion barrier such as nickel. The braid selected consisted of a PBO, Poly(p- 
phenylene-2,6-benzobisoxazole), Zylon, outer jacket with a friction reducing coating 
included to aid in deployment of the material. The resulting cable system has proven 
performance when subjected to the rigors of the after-burning plume of a jet engine 

: 4-u ~ M u/A 1 cure -c;^u* — «: — r>~„«„*.~u +u« 
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the development of the advanced durability cable has lead to the potential for further 
increases to thermal and mechanical performance through the use of advanced polymers 
such as Upilex-S and other co-polymers based on aromatic polyimides such as BPDA- 
PDA and PMA-ODA and films made of PBO, basic material only testing indicates a 
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further enhancement in performance. The application method would be the same as that 
for the cable claimed herein, thus is a further claim of this patent disclosure. 

Brief Description of the Drawings 

The present invention is further described with reference to the accompanying 
drawings, wherein: 

Figure 1 is a vertical cross sectional view of the electro-optical cable of the 
present invention. 
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Detailed Description of the Preferred Embodiment 

A preferred embodiment of the present invention is described with reference to 
Figure 1 and Table 1. The reference numbers on Figure 1 are identified on Table 1. 


Signal-Conductors 

Baseline 

Upgrade 

1 

32 Ga Copper 

PTFE 

2 

MIL-ENE 

0.00270.003" 

PTFE 

0.0005" 

3 


EKJ 


N/A 

0.003" 
0.004" 
0.006" 


Signal-Optics 

Baseline 

Upgrade 

4 

Glass 

Glass 

5 

Acrylate 

245 microns 

Polymide 

152 microns 

6 

PTFE 

0.003" 

PTFE 

0.003" 

7 

FEP 

600 micron OD 

PFA and PEEK 

600 micron OD 


Table 1 


A further disclosure and a preferred embodiment and tests showing surprising and 
unexpected results are shown in the following attached exhibits: 
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Exhibit "A" Tow/Signal Line Development 

Exhibit "B" Phase C Thermal Upgrade Towline Flight Test Review 

Exhibit "C" Past Flight Tow/Signal Line Analysis 


It will be appreciated that an electro-optical cable has been described which is 
durable under adverse temperature, mechanical, electrical and other environmental 
"conditions. 

While the present invention has been described in connection with the preferred 
embodiments of the various figures, it is to be understood that other similar embodiments 
may be used or modifications and additions may be made to the described embodiment 
for performing the same function of the present invention without deviating therefrom. 
Therefore, the present invention should not be limited to any single embodiment, but 
rather construed in breadth and scope in accordance with the recitation of the appended 
claims. 
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Claims 

What is claimed is : 

1. An electro-optical cable comprising: 

an optical element comprising an elongated glass fiber core, a medial 
cushioning layer concentrically surrounding the glass fiber core, and an outer hard 
shell material surrounding the medial cushioning layer; and 

at least one electrically conductive element comprising an elongated 
conductive core and a dielectric layer concentrically surrounding the electrically 
conductive element. 

2. The electro-optical cable of claim 1 wherein the medial cushioning layer of the 
optical element comprises polytetrafluorethylene. 

3. The electro-optical cable of claim 1 wherein the outer hard shell layer of the optical 
element .comprises polyetheretherketone. 

4. The electro-optical cable of claim 1 wherein the conductive core of the electrically 
conductive element comprises copper. 

5. The electro-optical cable of claim 1 wherein the dielectric layer of the eiectricaiiy 
conductive element comprises dielectric polytetrafluorethylene. 

6. The electro-optical cable of claim 1 wherein the electrically conductive element has a 
layer of an aromatic co-polyimide concentrically surrounding the dielecetric layer. 
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The electro-optical cable of claim 1 the wherein optical element has a layer selected 
from an acylate and a polymide interposed between the glass core and the cushioning 
layer. 


20020049 PRO 

Abstract 

An electro-optical cable comprising an optical element comprising an elongated 
glass fiber core, a medial cushioning layer concentrically surrounding the glass fiber core, 
and an outer hard shell material surrounding the medial cushioning layer; and at least one 
electrically conductive element comprising an elongated conductive core and a dielectric 
layer concentrically surrounding the electrically conductive element. 
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Figure 1 
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Exhibit "A" 
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